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(54) POLARIZED UGHT CONVERTING ELEMENT AND PROJECTION TYPE LIQUID CRYSTAL 

DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To obtain a bright projection image by increasing the 
incidence efficiency of a liquid crystal light valve by using the 
polarized light converting element for the projection type liquid 
crystal display device. 

CONSTITUTION: The projection type liquid crystal display device ; 
consists of two 2nd compound lenses 6 on which two linear 
polarized components spatially polarized and split by a polarization 
beam splitter 4 by forming plural light sources by a 1 st compound 
lens 3 are made incident. 1st and 2nd TN liquid crystal materials 5 
and 8 which rotate polarization directions, and a total reflecting 
mirror 7 which symmetrically inverts axes of polarization. Then, 
the two compound lenses 6 are set to focal lengths corresponding 
to respective distances from a polarized light separating means 4 
to an irradiated surface to Improve the brightness and uniformity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The first multi-eye type lens which condenses the synchrotron orbital radiation from a light 
source lamp using a means to have condensing nature, and forms two or more-like secondary light 
sources. The polarization separation means for carrying out spatial separation to the lineariy polarized 
light (p-polarized light, s-polarized light) the lineariy polarized light and plane of polarization cross at 
right angles the random polarization from the light source mutually, The 1st for rotating the plane of 
polarization of two linearly polarized light components, and 2nd TN liquid crystal of two sheets. The 2nd 
two multi-eye type lenses which approached TN liquid crystal, the 1st and the 2nd, of two sheets, and 
were prepared, It consists of total reflection mirrors which are means to carry out symmetry reversal of 
plane of polarization of one of the two. the inside of two linearly polarized light components — either — 
the focal distance of said 2nd two multi-eye type lenses The polarization sensing element characterized 
by setting it as the focal distance according to each distance from a polarization separation means to an 
exposure side. 

[Claim 2] The 1st multi-eye type lens and the 2nd two multi-eye type lenses which form two or more 
two-dimensional light sources are a polarization sensing element according to claim 1 characterized by 
combining the outer frame of the configuration of an exposure side, and the configuration of an analog 
by plurality. 

[Claim 3] The polarization separation means for carrying out spatial separation to the lineariy polarized 
light (p-polarized light, s-polarized light) the lineariy polarized light and plane of polarization cross at 
right angles the random polarization from the light source mutually is a polarization sensing element 
according to claim 1 characterized by being the beam splitter filled up with the liquid almost equal to the 
refractive index of glass. 

[Claim 4] The projection mold liquid crystal display characterized by to use claim 1 and claim 2, and a 
polarization sensing element according to claim 3 for said light source optical system in the projection 
mold liquid crystal display which has the light source, an optical separation means separate the light 
from the light source, the liquid-crystal light valve that modulates the light from said optical separation 
means, a photosynthesis means compound the light modulated with said liquid-crystal light valve, and 
the projection lens which projects the light from said photosynthesis means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polarization sensing element which changes random 
polarization into the linearly polarized light which has the plane of polarization of an one direction, and 
the projection mold display which carries out expansion projection of the Image of a liquid crystal light 
valve with a projection lens. 
[0002] 

[Description of the Prior Art] The conventional polarization sensing element has the approach of takmg 
out alternatively only the lineariy polarized light which has specific plane of polarization, a method of 
arranging the polarization direction with the rectangular prism used for the polarization sensing element 
of JP,1-88902,Y, a polarization sensing element using the beam splitter of JP,2-1 89504,A, etc. using a 
polarizer or a form birefringence crystal, in order to acquire polarization of tropism from random 
polarization on the other hand. By ********. it is [ shaft / which intersects perpendiculariy mutually / 
which the polarization sensing element of JP,1-88902,Y made separate lineariy polarized light light 
spatially using a beam splitter, and was separated / polarization ] a doubling thing about a shaft in the 
polarization direction using a rectangular prism, the polarization sensing element of JP.2-1 89504,A 
performs polarization separation spatially using a beam splitter, and the polarization direction is arranged 
for one of the polarization directions with 1 / 4lambda plate, or 1 / 2lambda plate. 
[0003] Moreover, in the conventional projection mold liquid crystal display, as shown in the projection 
mold indicating equipment of JP,61-102892,A, there is a projection mold indicating equipment to which 
incidence of the polarization light which has the polarization shaft on which the liquid crystal light valve 
polarized beforehand by the polarization shaft sensing element using TN liquid crystal which has a 
polarization property is carried out 
[0004] 

[Problem(s) to be Solved by the Invention] However, since photosynthesis means by which it is another 
in order for the light by which polarization separation was spatially carried out by the beam splitter to 
pile up on 1 shaft is needed in the case of the above-mentioned conventional polarization sensing 
element, as a result, the distance from a lamp to an exposure side becomes long, and the brightness of 
the exposure side which arranges a polarization shaft and irradiates it does not go up. Moreover, when 
irradiating the outgoing radiation shaft of light by biaxial, the synthetic means of light is not needed, but 
since the optical path length is also different, when by one half of an exposure side is irradiated, the 
brightness difference of an exposure side produces biaxial [ to irradiate ]. 

[0005] Moreover, if the X-axis is set as the polarization shaft of the light which passed the polarization 
beam splitter in the case of the conventional projection mold liquid crystal display, a Y-axis is set as the 
reflected light, and a shaft will be set through liquid crystal, and each will be narrowed down with a 
convex lens and a concave lens, and will be led to liquid crystal. Since one half takes charge of liquid 
crystal area every to the area finally irradiated, respectively, the brightness difference [ according to the 
difference of the irradiation range from a lamp to the vertical direction ] according to right and left to 
the core of a display produces it. 

[0006] The place which the polarization sensing element of this invention and the projection mold liquid 
crystal display using it are for solving the above technical problem, and is made into the purpose is by 
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irradiating so that it may lay on top of an exposure side with the 2nd multi-eye type lens from the light 
source before an exposure side using two or moreHike secondary light sources depended on the 1st 
multi-eye type lens to offer the high polarization sensing element of condensing effectiveness. 
Furthermore, the light spatially separated into p or s-polarized light from two or more-like secondary 
light sources at a beam splitter is received. By illuminating so that an optical axis may be piled up to an 
exposure side to the two same merits or the optical path length different, respectively with the 2nd two 
multi-eye type lens, the polarization shaft for which it asks is made to compound on 1 shaft by the 
shortest, and it is in offering a polarization [ with uniform illumination distribution ] sensing element with 
little ****. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
synchrotron orbital radiation from a light source lamp is condensed using a means to have condensing 
nature. The polarization separation means for carrying out spatial separation to the first multi-eye type 
lens which forms two or more-like secondary light sources, and the linearly polarized light (p-polarized 
light, s-polarized light) the linearly polarized light and plane of polarization cross at right angles the 
random polarization from the light source mutually. The 1st for rotating the plane of polarization of two 
lineariy polarized light components, and 2nd TN liquid crystal of two sheets, The 2nd two multi-eye type 
lenses which approached TN liquid crystal, the 1st and the 2nd. of two sheets, and were prepared, the 
inside of two linearly polarized light components — either — it consists of total reflection mirrors which 
are means to carry out symmetry reversal of plane of polarization of one of the two, and the focal 
distance of said 2nd two multi-eye type lenses is characterized by setting it as the focal distance 
according to each distance from a polarization separation means to an exposure side. 
[0008] Moreover,. the 1st multi-eye type lens and the 2nd two multi-eye type lenses which form two or 
more two-dimensional light sources are characterized by combining the outer frame of the configuration 
of an exposure side, and the configuration of an analog by plurality. 

[0009] Moreover, the polarization separation means for carrying out spatial separation to the lineariy 
polarized light (p-polarized light, s-polarized light) the linearly polarized light and plane of polarization 
cross at right angles the random polarization from the light source mutually is characterized by being 
the beam splitter filled up with the liquid almost equal to the refractive index of glass, 
[0010] Moreover, in the projection mold liquid crystal display which has the light source, an optical 
separation means separate the light from the light source, the liquid crystal light valve that modulates 
the light from said optical separation means, a photosynthesis means compound the light modulated with 
said liquid crystal light valve, and the projection lens which projects the light from said photosynthesis 
means, it is characterized by to use the polarization sensing element of said publication for said light 
source optical system. 
[0011] 
[Example] 

(Example 1) One example of this invention is explained according to a drawing below. 
[0012] Drawing 1 explains main components those with a thing which show one example of the 
polarization sensing element of this invention, and the following. It is reflected by the reflector 2, and the 
flux of light emitted from the light source 1 of a halogen lamp, a xenon lamp, a metal halide lamp. etc. 
serves as the in general parallel unpolarized light 1. and carries out incidence to the multi-eye type lens 
3. As shown in drawing 4 , the 1st multi-eye type lens 3 is what combined the lens cut into two or more 
rectangles, and carries out image formation of the focal distance a of each lens to the entrance pupil 
location on the appearance of the 2nd multi-eye type lens. 

[0013] It is a similar configuration to the configuration of an exposure side, and in view of the outgoing 
radiation side side of the light source, this 1st multi-eye type lens 3 is arranged so that the 
configuration of the lens cut into this rectangle may inscribe in or circumscribe and it may be contained 
in the diameter of a rim of a parabolic reflector. 

[0014] The polarization beam splitter 4 prepared at right angles to the optical axis of the 1st multi-eye 
type lens 3 is formed by the beam splitter which filled up glass or an inside for an angle of incidence to 
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carry out polarization separation at 45 degrees with the liquid equivalent to the refractive index of glass, 
such as ethylene glycol. This polarization beam splitter 4 is what coated the plane of mcdence of 1.^ 
with the antireflection film, and lessens surface reflection as much as possible. The dielectric fHm which 
separates a polarization property carries out the laminating of high refractive-indexlayers. such as 
magnesium oxide, titanium oxide, and a zirconium dioxide, and the low refractive-index layers such as 
magnesium fluoride and silicon oxide, to the reflector which accomplishes the include angle of 45 
degrees to plane of incidence by turns. To the two linearly polarized lights (p-polanzed light, s-polanzed 
light) the linearly polarized lights and the polarization direction cross at right angles mutually. mutuaHy. 
reinforcement is equal and polarization separation of this beam splitter is carried out. Incidence of the 
separated s-polarized light light is carried out to the rotatory-polarization plate by the 1 st TN liquid 
crystal 5 The 1st TN liquid crystal 5 is the liquid crystal for carrying out the rotatory polarization of the 
s-polarized light which carried out outgoing radiation from the polarization beam splitter 4. and serves as 
a polarization shaft as which the angle of rotation carried out the rotatory polarization at the include 
angle of a little less than 45 degrees, penetrated the 2nd multi-eye type lens 6. and considered mirror 
symmetry by the total reflection mirror 7 and for which it asks. About the p-polarized light similariy 
separated by the polarization beam splitter 4. the rotatory polarization is carried out to 45 abbreviation 
with the 2nd TN liquid crystal 8. It is necessary to carry out the include angle in which these 1st and 
2nd TN liquid crystal carries out the rotatory polarization in the direction of the rotatory polarization 
each light of whose corresponds a polarization shaft in the compounding point of light 
[001 5] Using the elevated-temperature liquid crystal (clearing point c.r.=1 04-degreeC, *Kn=0.07) rf^^^^^ 
crystal NO ZLI-4103 of MERCK as an example, about 25-micrometer eel thickness is filled up with the 
ingredient of these 1 st and 2nd TN liquid crystal, and it is constituted. Incidence of the light which 
carried out outgoing radiation from these 1st and 2nd TN liquid crystal is carried out to the 2nd mult- 
eye type lens. This 2nd multi-eye type lens consists of the 1st multi-eye type lens and a lens cut into 
the same rectangle, as shown in drawing 4 . The focal distance of this 2nd multi-eye type lens consists 
of relation shown in drawing 5. and each lens of the 2nd multi-eye type lens puts the rectangle .mage of 
each lens of the 1 st multi-eye type lens on the exposure side which is an analog. 
[0016] A total reflection mirror 7 is a mirror for carrying out optical-path conversion to each separated 
light and doubling in the same direction, and reverses the polarization direction symmetrically. Incidence 
of the two light which passed through a path different, respectively is carried out to each 2nd multi eye 
type lens Each consists of so-called gate optical system which shifted the optical axis in parallel, and 
the lens divided into each of this 2nd multi-eye type lens can change the random polarization from the 
light source into the efficient specific linearly polarized light by canning out image formation of two or 
more light sources in the 1st multi-eye type lens to an exposure side, and compounding them to it. 
without being accompanied by loss of almost all light Moreover, by using elevated-temperature liquid 
crystal for 1st and 2nd TN liquid crystal, by the clearing point not carrying out phase transition to 104 
degreeC. since **nd is moreover 1.8, optical rotatory dispersion of light does not decrease the spectrum 
of the light of the white light very few, either. . . u ,• j 

[001 7] (Example 2) Drawing 2 is the block diagram showing the example of the projection mold liquid 
crystal display constituted using the polarization sensing element by this invention of optical system 
The light source 10 consists of lamps, such as a metal halide lamp and a xenon lamp, and cames out 
incidence of the high white light of parallelism to the polarization sensing element 12. The polarization 
sensing element 12 doubles and canies out outgoing radiation of the s-polarized light light which has a 
perpendicular polarization property to an incidence flat surface, and the p-polarized light light which has 
a level polarization property to an incidence flat surface to the shaft of the lineariy P^'f '"^ '.ght for 
which the liquid crystal light valves 17R. 17G. and 17B ask Incidence of the lineariy polanzed light light 
obtained by the polarization sensing element 12 is carried out to the optical separation means 13. 
Incident light is divided into red. blue, and the green three primary colors by the optical separatiori 
means' 13 being constituted by dichroic mirrors 14 and 15 and the reflective mirror 16. for example, 
preparing the reflection property for red reflection in a dichroic mirror 1 4. and preparing the wavelength 
property for blue transparency in a dichroic mirror 15. Incidence of each colored light separated by tiie 



optical separation means is carried out to the liquid crystal light valves 17R. 17B. and 17G corresponding 
I to each color, and it forms an image by permeability change according to the light modulation 

corresponding to each color, i.e.. a signal level, and it carries out incidence to the photosynthesis means 
18. 

[0018] Although the liquid crystal light valves 17R. 17G. and 17B have the common configuration which 
has arranged the polarizing plate before and after a active-matrix liquid crystal panel, when the 
polarizing plate by the side of the light source has the degree of polarization of the polarization sensing 
element 12 close to 100%, they are unnecessary. By being constituted by dichroic mirrors 19 and 20 and 
the reflective mirror 16, for example, preparing the wavelength property for red transparency in a 
dichroic mirror 19, and preparing the wavelength property for blue transparency in a dichroic mirror 20, 
the photosynthesis means 18 compounds by using each colored light as a full color image, and canies 
out expansion projection with the projection lens 21 at a screen 22. 

[0019] Drawing 3 is the example which Incorporated a part of polarization sensing element of the 
projection mold liquid crystal display shown in the example 2 of drawing 2 into color separation optical 
system. 

[0020] Light carries out incidence of the light which carried out outgoing radiation to a beam splitter 4 
through th(B 1st multi-eye type lens 3 from the light source 10. The light of an s-polarized light 
component penetrates the 2nd multi-eye type lens 6 by the reflection property of a polarization 
selective surface, and the light which carried out incidence is irradiated by blue light valve 1 7B by the 
blue reflective DAIKKUROIKKU mirror 20. The rotatory polarization of the light which penetrated the 
beam splitter on the other hand is carried out with a liquid crystal panel 8. and it Is in-adiated by green 
light valve 17G through the green reflective dichroic mirror 24 with another 2nd multi-eye type lens 6. 
Since the light which penetrated the green dichroic mirror 24 is the light of a MAZENDA color, colour 
selection of it is made to red light valve 17R with the filter 26 of red selection, and it Is irradiated. 
[0021] About the s-polarized light component, without liquid crystal, directly, the 2nd multi-eye type 
lens 6 was penetrated, the rotatory polarization of the light was carried out with the liquid crystal panel 
8 only about the light of another p-polarized light, and the polarization direction is doubled about the 
light which carried out polarization conversion in this example. 
[0022] 

[Effect of the Invention] The polarization beam splitter which carries out spatial separation to the 
lineariy polarized light the llneariy polarized light and plane of polarization cross at right angles mutually 
the random polarization from the light source which it considers as two or more light sources with the 
1st multi-eye type lens divided into plurality, and can be treated according to this Invention as stated 
above. By carrying out image formation of two or more light source images of the 1st multi-eye type 
lens to a light valve side with the liquid crystal panel for carrying out the rotatory polarization of the 
polarization direction of the light which carried out polarization separation, and the 2nd two multi-eye 
type lens Since it becomes possible to lead light to an exposure side, without the direction of the 
polarization direction changing, high polarization conversion of effectiveness is attained. Moreover, the 
beam splitter used for a polarization separation means By constituting from a beam splitter filled up with 
the liquid almost equal to the refractive index of glass although glass could be used Without carrying out 
degradation of the dielectric film for polarization separation by absortaing heat also to the exposure heat 
of the light from a lamp by the convection current of the liquid with which it was filled up within the 
beam splitter by sticking the 1st multi-eye type lens on a beam splitter, it is thermally stable and, 
moreover, a lamp is approached most — It can make — effectiveness — and also thermally, stable 
polarization separation can be performed. Moreover, by using this polarization sensing element for a 
projection mold liquid crystal display, a bright display is possible and a bright projection mold liquid 
crystal display can be offered by setting the 2nd multi-eye type lens by ******** moreover defined 
from the value of the f number of a projection lens. 



[Translation done.] 



-7- 



* NOTICES * 

Japan Patent Office is not responsible for any 
Hamapes caused bv the use of this translation. 

?Soou™l's b«n t^nslated by con,puUr. So .h, Nation may not «flect .h. ong,„al 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



S^'^^'w-K ■«»^'"°'*' display usin«*e polaK^on sensing =l«~n.of 

Tr^M block diagram of *e projection mold display which incmo«J.d and used a part of 
i;;;;^^ sensing elernentofthis invention for color s«>anrtionc»tical system 

rpc"P«*ive view showing «,e conflgur^ion of «« multi-eye type lens of U,.s ,nvent,on. 

[Description of Notations] 
1 ... Light source 
2 ... Reflector 

3 ... 1 St multi-eye type lens 

4 ... Polarization beam splitter 

5 ... IstTN liquid crystal 

6 ... 2nd multi-eye type lens 

7 ... Total reflection mirror 

8 ... 2nd TN liquid crystal 
10 ... Light source 

1 2 ... Polarization sensing element 

13 ... Optical separation means 
14J5J9, 20 ... Dichroic mirror 

1 7 ... Liquid crystal light valve 
16 ... Reflective mirror 

21 ... Projection lens 

22 ... Screen 

18 ... Photosynthesis means 

23 ... Blue reflective dichroic mirror 

24 ... Green reflective dichroic mirror 
26 ... Filter of red selection 
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